Behavioral Assessment information, a more general form of Problem-Oriented Record data, appears to have many useful clinical qualities and was selected to be the information content for a computer interview system. This interview system was designed to assess problematic behaviors of psychiatric patients. The computer interview covered 29 life problem areas and took patients from four to eight hours to complete. In two reliability studies, the computer interview was compared to human interviews. A greater number of general and specific patient problems were identified in the computer interview than in the human interviews.
Treatment of psychiatric patients confronts the clinician with decisions for which there is often inadequate, incomplete or missing information. While methods of clinical inquiry are designed to establish a coherent picture of the patient's difficulties, there is typically a poor relationship between what the therapist finds out about the patient and what i s really troubling the patient. This article describes a computer interview system to assist clinicians in performing a thorough and comprehensive patient evaluation.
The article emphasizes the information content of the computer interview and summarizes our effort to compare computer and human interviewing procedures.
INFORMATION STRUCTURE
Clinicians have two principal ways of gathering patient information. The clinician may administer psychological tests or conduct an open ended interview, and occasionally does both because methods of data collection are not equally efficient.
With a standard instrument, the information is consistent across patients because the formal structure of the instrument minimizes incomplete or missing information. Each patient University of Wisconsin Department of Psychology Madison, Wisconsin 2 is presented with the same stimulus material and responds within the same answer range. Unfortunately, current instruments do not have the scope to begin to clarify the intricacies of the patient's psychopathology or to provide sufficient information for treatment planning. At best, they describe the "average" patient and exclude the unique difficulties which are often the target of treatment .
In the human interview, the clinician can go beyond the limiting structure of a psychological instrument and explore indepth the patient's difficulties. The clinician has the flexibility of pursuing a vast range of patient facts and adjusting the interview inquiry to the uniqueness of each patient. The human interviewer can turn in a hundred different directions, following leads in a way that the structured data gathering procedure cannot [ 4 ] .
Holtzman [141 claims that the flexibilty of the interview is not likely to be simulated by the computer. He argues that the computer cannot perform in the role of an interviewer because the human interviewer is "a free floating processor with no hard and fast rules" (p. 120). The absence of definite interview rules imposes a crucial problem for the development of computer interviewing. A computer can replace man only when the job to be performed is thoroughly understood [lo] . While human flexibility makes the interview a powerful assessment procedure, it also imposes a critical barrier to studying the interview process by undercutting the basis of scientific comparison. In the flexible interview, it is highly unlikely that different interviewers, evaluating the same patient, will gather the same information. The human interview is characterized by an absence of information consistency or re1 iabi 1 i ty .
It is urgent that the human interview be investigated.
Many clinical activities are derived from the information gathered in a human interview.
The unreliability of the human interview will have serious repercussions for these activities. For example, in the field of psychiatric diagnosis, interview information i s used to classify the patient's psychopathology in order to suggest etiology, predict outcome, or determine treatment selection. Spitzer and Fleiss [38] have found that there are no diagnostic categories for which reliability is uniformly high. They attribute a source of unreliability to the ambiguous nomenclature of diagnosis and also to the fact that clinicans differ in their method for eliciting and evaluating information. The diagnostic interview has generally lacked systematic i nformati on-gatheri ng procedures. This means that diagnostic judgments are seldom supported by a consistent data base. The lack of uniform data has led some investigators to propose structured schedules to replace the free or unstructured human interview [30, 36, 42] .
Human interview reliability can be improved by specifying the total pool of interview questions, by insuring that the same questions are asked under the same conditions, and by defining the sequential decision rules in branching from prior information to subsequent questioning.
Systematic interview procedures will further interview reliability, but expecting human interviewers to perform in a highly structured manner may not be practical. First, the procedures which ensure interview consistency are not primary goals of clinical training. Second, formal interview structure is generally boring, tedious, and antithetical to the clinician's nonrigorous approach to interviewing. Human resistance to rigorous procedures can often undermine the purpose of the structured schedule. Spitzer and Endicott [37J report that one of the problems encountered with structured interview schedules has been the failure of clinicans to ask every question and to record all data.
The computer functions best in areas where human interviewers are prone to reliability failure. Questions stored in the computer's permanent memory are not susceptible to the human frailities of forgetting.
The computer is consistent in administering questions to patients and will present the questions in the same systematic order time after time. The order or sequence o f computer questions will conform to precise programmed instructions. Computer branching from one question to the next is based on the patient's prior response and does not occur randomly or arbitrarily. The computer instructions constitute formal rules which are open to inspection and verification by others.
The recording features of the computer are far superior to the memory and recall capacity of the human interviewer. The computer automatically records the patient's response and will not advance to the next question until the patient has entered a response. Patient responses are stored in a permanent data file, subject to the organizing capacity of the computer, and can be retrieved in original form long after the interview. The passage of time does not affect the computer's memory.
In an applied clinical setting, the structural properties of computer interviewing offer many clinical benefits. The interviewing computer saves the clinician time in collecting information and frees personnel for actual The interviewing computer can improve the legl'bility and standardization of patient records and aid efficient transmission of data [23] .
Computer inteview projects have seldom revealed anything new or unexpected. The above benefits of computer interviewing can be deduced without actual application of mechanical data gathering. What is seldom deduced is that the interviewing computer will work equally for both good and poor quality psychiatric information. That is, an interviewing computer can ask clinically relevant questions just as well as clinically irrelevant questions, and the benefits of of information. Computer interviewing operates on the structure of information, and there is nothing inherent in the features of the computer that discriminates between relevant and irrelevant psychiatric information. All things equal , the clinical utility of the computer interview will depend on the usefulness of the information content of the computer instrument. Investigators of computer interviewing have generally failed to explicitly explain the rationale for the data they plan to gather with the computer. They have sometimes failed to explain the precise purpose for which the computer interview data will be used. computer interviewing will accrue to both kinds
INFORMATION CONTENT
The psychiatric patient has been described in terms of psychological traits, diagnostic categories and presenting problems. The three types of information may be gathered with the interviewing computer. Cronbach and Gleser [4] have envisioned the interviewing computer as a means to assess all aspects of behavior, knolwedge, interest, attitudes and mental functioning. The magnitude of programming the computer to collect all varieties of psychological and psychiatric data is formidable. Peterson 1321 has questioned whether the total array of interviewing information is all that necessary. He suspects that three quarters of all interview material can be eliminated without loss of anything having to do with treatment. Ideally, the interviewing computer should only gather clinically relevant material, b u t the psychiatric field is uncertain of what constitutes relevant information. Among practicing clinicians, there is small agreement on the matter of important and essential cl i ni cal informati on.
In the present computer project , the selection of information content for the interview was guided by the determination of what data would enhance the assessment of patient characteristics, the planning of treatment, the tracking of treatment progress and the evaluation of treatment outcome. Applying these c r i t e r i a to psychiatric information will help t o evaluate the types of information content t h a t are available t o be programmed for the computer interview.
Personality o r Trait Data
Kleinmuntz [19] A diagnostic approach emphasizes a few salient characteristics of a patient group, while ignoring many more, supposedly, unimportant characteristics; thus simplifying the complexities of patient information t o the p o i n t that clinicians can work within the system. The overwhelming complexity of patient information requires simplification as long as clinicians do n o t have access t o automated data processing. However, once the proposal i s made t o equip clinicians \ w i t h a computer system of diagnoses, then i t follows that the computer will be available t o manage complex data, thus, obviating the need f o r an uncomplicated typological system.
Problematic Behavior Data
Klein, Greist and Van Cura [lS] have proposed that the ideal psychiatric data f o r the interviewing computer are the idiosyncratic elements of patient problems and of the treatment setting. The d i f f i c u l t y w i t h t h i s proposal i s that an instrument covering the idiosyncratic elements of patient problems does not e x i s t , and t o create one encompassing a wide spectrum of psychiatric problems may be an almost impossible task.
Nevertheless, t h i s proposal f i t s a recent trend i n psychiatry. I t represents a s h i f t from an almost exclusive preoccupation w i t h intrapsychic phenomena to an increased concern with patient problems caused by interpersonal events and lack of adaptive s k i l l s [25] . The Kanfer and Saslow model e n t a i l s more than j u s t the description of problematic behaviors. An essential proposition of the model i s that the situational setting constitutes a major source of behavioral variance. The importance of situational settings o r events are that they are elements of behavioral control.
This assumption makes these events key factors in treatment. Any treatment operhtions which a l t e r , rearrange, or modify situational events can produce advantageous treatment outcome. Within t h i s model , peop!e are assessed i n terms of w h a t they do (behavior) in relation t o those circumstances under which they do i t [22] . The two major tasks of a behavioral problem assessment, therefore, are t o identify problem behaviors and t o detail the variables controlling these behaviors.
COMPUTER INTERVIEW
The computer interview has been divided into two stages of development.
These stages are related t o the major information categories of behavioral assessment: (1 ) problem behaviors and (2) variables controlling problem behaviors (i.e. , s'l'tuational events). These stages also correspond t o the construction of a first-pass and second-pass computer interview.
The purpose of the first-pass interview is problem identification. The f i r s t-pass interview has been termed the "computer problem screen." The purpose o f the second-pass interview i s t o explore indepth the problems which have been identified by the computer problem screen and t o characterize the situational events of these problems.
The second-pass interview represents a s e t of interview surveys; each survey corresponds t o a problem area l i s t e d i n Table 1 .
A t present, however, only an indepth survey of sexual arousal (1000 items) has been developed.
By f a r , the greatest e f f o r t of the project has been devoted t o the construction and application of the computer problem screen. There are 3450 questions which comprise the computer problem screen. The problem screen has three major sections: (1) patient characteristics or demographic information, ( 2 ) problem behaviors related t o the 29 l i f e problem areas, and (3) treatment motivation.
The areas of problem behavior assume the major portion of the interview.
Within the problem behavior section, there are 42 computer interview modules. In most instances, a computer module corresponds t o a problem area, however, the areas of primary relationship, employment, and drugs have multiple modules. The number of computer questions per module range from 21 items (appearance problem area) t o 233 items (alcohol).
The presentation of certain computer modules are conditional upon patient characteristics. For example, an employed patient who has no children or child-caring responsibilities i s not presented questions related t o childrearing.
Additionally, since the patient i s employed, the area of characteristics which preclude a problem area or does riot engage i n a s e t of behaviors t o make the presentation of the area meaningful (e.g., uses alcohol), then the computer module is not presented.
For most problem areas, i t i s assumed that every patient has some degree of d i f f i c u l t y or concern (e.g., depression, tension, sex problem, assertion, social isolation).
The patient i s required to take the e n t i r e module.
For some patients, i t may be argued t h a t a waste of time.
An alternative strategy i s t o ask patients global screening questions t o assess i f they are experiencing significant problems in an area, and t o proceed t o the next module when the patient says "no." This f l e x i b i l i t y has been a key feature of human interviews and i t i s a f a i r l y easy task f o r the computer interview t o duplicate.
In the computer problem screen, however, we have avoided the practice of branching a t the level of global items. In a l a t e r section dealing w i t h the evaluation of the computer interview problem screen, we will explore the consequences of t h i s branching strategy.
Computer Interview Report and Fol lowup System
The patient's completion of the computer problem screen provides an immediate printout of information.
Patient's answers which indicate excess or d e f i c i t conditions are printed; answers t h a t do not suggest problematic behaviors are not l i s t e d i n the printout.
Thus, the amount of information of a printout will vary from patient t o patient. In each case, however, the report i s a lengthy document. W i t h i n the framework of the problem-oriented record, the problem screen printout may be viewed as a thorough data base. A second document is also produced by the computer which summarizes the information of the problem screen printout i n the form of a POR problem l i s t . This l i s t represents over 500 general problem categories.
In the computer followup system, the p a t i e n t ' s therapist i s asked t o s e l e c t a subset o f computer modules related to the patient's particular treatment. Following or d u r i n g treatment, the patient i s re-presented the computer problem screen, b u t retakes only those modules specified by the therapist. A progress or followup report i s generated which compares the patient's pre-treatment and post-treatment change i n POR problem category scores. These scores are based on the population norms for the psychiatric population completing the computer interview. unemployment i s not presented. I f a patient has Hardware, Software and Computer P a t i e n t s The i n t e r v i e w was programmed on a D i g i t a l PDP 11 /40 computer, supported by a D i g i t a l RSTS multi-user operating system. During an eighteen month period, the computer i n t e r v i e w performed p a t i e n t i n t a k e e v a l u a t i o n f o r f i v e treatment programs:
an o u t p a t i e n t p s y c h i a t r i c c l i n i c , a p s y c h i a t r i c h o s p i t a l , a community mental h e a l t h center, an i n p a t i e n t alcohol program and a drug abuse program. During t h i s period, 683 p a t i e n t s completed the computer problem screen.
EVALUATION --
I t has been p r e v i o u s l y suggested t h a t t h e human i n t e r v i e w i s s u b j e c t t o many i n h e r e n t e r r o r s . I t has a l s o been argued t h a t computer i n t e r v i e w i n g i s a means t o minimize these e r r o r s . However, t h e r e l i a b i l i t y o f human i n t e r v i e w i n g has n o t been thoroughly documented, nor has improved data c o l l e c t i o n been demonstrated f o r computer interviewing. To c l a i m t h a t computer i n t e r v i e w i n g i s a valuable c l i n i c a l t o o l , e v a l u a t i o n must show t h a t i t has greater c l i n i c a l u t i l i t y than s i m i l a r c l i n i c a l procedures.
Evaluation Issues There are conventional c r i t e r i a o f t e s t e v a l u a t i o n which c r i t i c : s a u t o m a t i c a l l y apply whenever a new instrument; i s introduced. The American P s y c h i a t r i c Association Committee on Test Standards s p e c i f i e s what q u a l i t i e s should be i n v e s t i g a t e d b e f o r e an instrument i s published.
The present e v a l u a t i o n o f t h e computer i n t e r v i e w does not, however, s t r i c t l y adhere t o t h e main g u i d e l i n e s o f t e s t evaluation. Or, a t l e a s t , t h i s e v a l u a t i o n s h i f t s around c i i r r e n t p r i o r i t i e s o f t e s t c r i t e r i a .
Therefore, i t i s important t o discuss c e r t a i n o f these e v a l u a t i o n issues.
P r e d i c t i v e V a l i d i t y . I n t h e development of psychological t e s t s , the standard o f e v a l u a t i o n has been t h e determination o f c o n s t r u c t v a l i d i t y : Does the t e s t a c c u r a t e l y measure t h e psychological c o n s t r u c t i t was designed t o tap, o r , s p e c i f i c a l l y , does t h e t e s t data c o r r e l a t e w i t h independent c r i t e r i o n measures?
The n o t i o n o f measurement plays a c e n t r a l r o l e i n t e
s t theory and t e s t v a l i d a t i o n . Test theory views a t e s t as a measuring instrument intended t o assign accurate numerical values t o some q u a n t i t a t i v e a t t r i b u t e o f t h e i n d i v i d u a l , T h i s approach has i t s r o o t s i n astronomy, surveying and pure science i n which t h e value o f a measurement i s p r o p o r t i o n a l t o i t s a b i l i t y t o reduce u n c e r t a i n t y about t h e t r u e value o f some q u a n t i t y [4].
The v a l i d i t y emphasized by t e s t t h e o r i s t s r e l a t e s t o how close t h e estimates derived from t e s t s approximate some " t r u e " q u a n t i t y o f the i n d i v i d u a l .
I n t h i s context, behavior assumes a secondary r o l e , a basis f o r e s t i m a t i n g some q u a n t i t a t i v e a t t r i b u t e t h a t can o n l y be conceptual i zed o r i n f e r r e d .
I n t h e context o f treatment planning and outcome p r e d i c t i o n , a d e c i s i o n model may be more appropriate f o r the purpose o f i n t e r v i e w i n g than t h e above measurement model. The human c l i n i c a l i n t e r v i e w of p s y c h i a t r i c p a t i e n t s has been the p r i n c i p l e v e h i c l e i n treatment planning. It has a s s i s t e d c l i n i c i a n s i n t h e i r d e c i s i o n making process of determining p a t i e n t care, The inverviewer f u n c t i o n s t o gathered p a t i e n t i n f o r m a t i o n i n order t o decide what treatment operations would a l t e r the p a t i e n t ' s behavior or change t h e p a t i e n t ' s environment ( e x t e r n a l l y and i n t e r n a l l y ) .
I n t e r v i e w i n f o r m a t i o n helps t o decide t h e p a t i e n t ' s prognosis and t o decide what p a t i e n t assets would support successful treatment.
The standard f o r e v a l u a t i n g t h e present computer i n t e r v i e w i s t o determine t h e consequence o f treatment decisions. Does c o n s i s t e n t computerized i n t e r v i e w i n f o r m a t i o n surpass t h e supposedly l e s s r e l i a b l e i n f o r m a t i o n o f the human i n t
h e wrong decision, then the q u a l i t y o f computer i n f o r m a t i o n w i l l be u n f a i r l y judged.
A computer system t h a t r e l i e s on t h e c l i n i c a n t o use t h e i n f o r m a t i o n i n a d e c i s i o n making process w i l l be d i f f i c u l t t o evaluate.
I f t h e computer o r c l i n i c i a n o r b o t h a r e a t f a u l t , then i t i s almost impossible t o decide which one t o c o r r e c t .
A t present, we a r e unable t o p u t t h e most important e v a l u a t i o n question t o an adequate t e s t . That i s , does t h e computer system improve treatment e f f i c i e n c y by supplying i n f o r m a t i o n t o a s s i s t i n treatment planning, which when executed, w i l l r e s u l t i n p r e d i c t e d treatment outcome? The s o l u t i o n w i l l r e q u i r e a computer system t o make treatment decisions based on the i n f o r m a t i o n gathered by t h e system. The v a l i d a t i o n o f t h e system w i l l i n v o l v e the comparison o f computer and t h e r a p i s t (or d i f f e r e n t computer systems) f o r e c a s t i n g treatment outcome f o r t h e same p a t i e n t s .
Content
Assessing problem behaviors pldces a heavy burden on t h e c o n s t r u c t i o n of a problem instrument t h a t i s n o t encountered w i t h a p s y c h i a t r i c d i a g n o s t i c instrument.
The d i a g n o s t i c system represents a f i n i t e number o f categories and symptoms.
The scope o f human problem behaviors, however, i s r e l a t i v e l y l a r g e and i s , perhaps, almost i n f i n i t e .
Since the goal o f the computer problem screen i s t o provide various p a t i e n t s w i t h
The d i f f i c u l t y w i t h t h e n o t i o n o f content v a l i d i t y i s t h a t t h e r e i s no way t o place an absolute value on t h e content v a l i d i t y o f t h e computer interview.
An absolute determination would r e q u i r e a complete l i s t o f t h e t o t a l p o p u l a t i o n o f problem behaviors. Such a l i s t i s n o t a v a i l a b l e , f o r c i n g us t o estimate t h e c o n t e n t of t h i s p o p u l a t i o n through successive approximation i n v o l v i n g the comparison o f computer and human interviews.
I n the c o n s t r u c t i o n o f t h e computer i n t e r v i e w , the human i n t e r v i e w was s t u d i e d as a source o f information content f o r the computer instrument. Each computer interviewed p a t i e n t was evaluated by a c l i n i c i a n whose primary t a s k was t o discover problems which were n o t contained i n t h e question s e t o f the computer i n t e r v i e w . The discovery o f omitted i n f o r m a t i o n l e d t o reprogramming t h e i n t e r v i e w .
Also, we reviewed case s t u d i e s i n the p s y c h i a t r i c l i t e r a t u r e , asking t h e question o f whether o r n o t t h e computer i n t e r v i e w
would have detected t h e problem i n d i c a t e d i n t h e case r e p o r t . F i n a l l y , a v a i l a b l e instruments were adopted f o r t h e computer i n t e r v i e w if they emphasized s p e c i f i c behaviors i n terms o f frequency, i n t e n s i t y o r d u r a t i o n .
Evaluation Studies I n t h e e v a l u a t i o n o f the content v a l i d i t y o f t h e computer i n t e r v i e w , p a t i e n t s were independently interviewed by both computer and human interviewers. A r e l a t i v e determination was made of whether t h e computer i n t e r v i e w detected more o r fewer problems than t h e human i n t e r v i e w e r s .
Comparison o f human and computer interviews. Two s t u d i e s were conducted t o examine the r e l i a b i l i t y o f i n t e r v i e w methods. W i l l i a m Hay Ill] devised t h e f i r s t study as p a r t o f h i s d i s s e r t a t i o n research.
I n t h i s study, f o u r c ' l i n i c i a n s i n t e r v i e w e d t h e same f o u r p a t i e n t s . Each p a t i e n t received t h e human and computer i n t e r v i e w s i n a counterbalanced order. The c l i n i c i a n i n t e r v i e w e r s were given w r i t t e n i n s t r u c t i o n as t o t h e aim o f t h e i n t e r v i e w s . The emphasis placed on t h e human i n t e r v i e w was t h e i d e n t i f i c a t i o n o f a l l p a t i e n t problems. No time l i m i t was placed on t h e d u r a t i o n o f t h e i n t e r v i e w . A l l sessions were audio taped and t r a n s c r i b e d verbatum. Two r a t e r s coded t h e t r a n s c r i p t i o n s and t h e p a t i e n t s computer p r i n t o u t s .
R e l i a b i l i t y o r i n t e r -i n t e r v i e w e r agreement c o e f f i c i e n t s were c a l c u l a t e d by comparing each i n t e r v i e w e r t o t h e o t h e r t h r e e i n t e r v i e w e r s . The c o e f f i c i e n t s were computed by f i n d i n g t h e number o f problems both i n t e r v i e w e r s i d e n t i f i e d , d i v i d e d by t h e t o t a l number o f problems both o r e i t h e r i n t e r v i e w e r s had found. This was done separately f o r t h e i d e n t i f i c a t i o n o f broad problem areas
(e.g. , depression, sex) and s p e c i f i c problem behaviors w i t h i n an area (e.g. , s t u t t e r i n g , s e x u a l l y non-orgastic).
The average c o e f f i c i e n t o f agreement among p a i r s o f i n t e r v i e w e r s f o r problem areas across t h e f o u r p a t i e n t s was .55. The average c o e f f i c i e n t f o r s p e c i f i c problem items w i t h i n an area was .40. Each i n t e r v i e w e r was compared w i t h t h e computer i n t e r v i e w f o r a t o t a l o f 16 comparisons ( 4 comparisons per p a t i e n t ) . The average c o e f f i c i e n t f o r t h e i d e n t i f i c a t i o n o f broad problem areas and s p e c i f i c problem items
were .55 and .24, r e s p e c t i v e l y .
To a s c e r t a i n t h e comprehensiveness o f t h e human i n t e r v i e w , as compared t o
t h e computer i n t e r v i e w (computer used as a standard), t h e percent o f problem areas i n which each i n t e r v i e w e r asked a t l e a s t one question was c a l c u l a t e d and found t o be 55 percent.
W i t h i n a problem area, t h e i n t e r v i e w e r s questioned o n l y 6 percent o f t h e items questioned by the computer i n t e r v i e w .
The agreement among human i n t e r v i e w e r s w i t h r e s p e c t t o problem behavior i d e n t i f i c a t i o n was inadequate, assuming t h a t d i f f e r e n t s e t s o f data would l e a d t o d i f f e r e n t treatments f o r the same p a t i e n t . The agreement between human and computer i n t e r v i e w s was o f a s i m i l a r magnitude. A major source o f human u n r e l i a b i l i t y was t h a t human i n t e r v i e w e r s were l e s s comprehensive i n t h e i r range o f questioning and i n t h e depth o f t h e i r i nqu i ry .
however, be g r e a t e r than encountered i n d a i l y c l i n i c a l p r a c t i c e . The human r e l i a b i l i t y o f t h e study may,
The study was done under c o n t r o l l e d r e 1 i a b i l i t y maximizing c o n d i t i o n s ( i n t e r v i e w e r i n s t r u c t i o n s , tape recorded session, knowledge t h a t p a t i e n t s were i n t e r v i e w e d by o t h e r s ) . The c l o s e s t p a r a l l e l t o t h i s study a r e t h e r e l i a b i l i t y s t u d i e s o f p s y c h i a t r i c diagnosis

reviewed d i a g n o s t i c r e l i a b i l i t y s t u d i e s and found t h e percentage o f r e l i a b i l i t i e s t o average 54
percent, a value which these i n v e s t i g a t o r s judged unacceptable.
I n a second study, t h e r e l i a b i l i t y of computer i n t e r v i e w i n g was i n v e s t i g a t e d under f i e l d conditions i n a community mental h e a l t h center. The computer instrument had undergone m o d i f i c a t i o n between t h e time o f the f i r s t and second r e 1 i a b i 1 i ty studies. The number o f computer questions had increased from 2500 t o 3450 and f i v e new problem area sections had been added. The study was made p o s s i b l e when f i f t y -f i v e mental h e a l t h p a t i e n t s were r e f e r r e d t o computer i n t e r v i e w i n g a f t e r being i n i t i a l l y seen by t h e i r t h e r a p i s t s .
The t h e r a p i s t s were n o t aware t h a t t h e i r i n t e r v i e w r e s u l t s were t o be compared t o those o f t h e computer. Thus, these comparisons do n o t e n t a i l r e l i a b i l i t y -maximizing conditions. While the study lacks many c o n t r o l s o f t h e previous r e l i a b i l i t y study, i t serves t o amply i l l u s t r a t e t h e l e v e l o f human i n t e r v i e w i n g t h a t may e x i s t i n actual f i e l d s i t u a t i o n s .
It a l s o demonstrates the e x t e n t o f improved i n t e r v i e w i n g o f f e r e d by t h e computer.
The sequence o f i n t e r v i e w s w i t h t h e same p a t i e n t (i.e. , computer f o l l o w i n g t h e human i n t e r v i e w ) made i t p o s s i b l e t o examine t h e i n f o r m a t i o n redundancy between t h e two methods of i n t e r v i e w i n g . The question was asked t o what e x t e n t d i d t h e t h e r a p i s t ' s data correspond t o t h e computer's data on the same p a t i e n t s ?
Two r a t e r s reviewed the case r e c o r d f i l e s o f 55 p a t i e n t s who were interviewed f i r s t by t h e t h e r a p i s t and then by t h e computer.
These cases were d i v i d e d among 10 t h e r a p i s t s representing various mental h e a l t h d i s c i p l i n e s , educational l e v e l s and experience.
From t h e p a t i e n t s ' case f i l e records, a count was made o f t h e number o f general problem areas r e p o r t e d (e.g. , sex, assertion). W i t h i n each problem area, a count was made o f t h e number o f s p e c i f i c problems, f o r example, the p a r t i c u l a r sexual and a s s e r t i v e behaviors e x h i b i t e d by t h e p a t i e n t .
The i n t e r r a t e r r e l i a b i l i t y f o r i d e n t i f y i n g case r e c o r d problems was 70 percent. However, t h e case r e c o r d problems missed by one r a t e r b u t r e p o r t e d by t h e other r a t e r were added t o t h e t o t a l pool o f problems. Comparison o f case r e c o r d problems t o computer problems included t h e t o t a l pool o f problems.
This comparison revealed t h a t t h e computer i n t e r v i e w i d e n t i f i e d on the average 16.4 problem areas and 104.4 s p e c i f i c problems t o t h e 7.5 problem area and 12.9 s p e c i f i c problems o f t h e human interviews.
The p o i n t may be made, however, t h a t t h e human i n t e r v i e w e r s e l i c i t e d and recorded t h e most r e l e v a n t p a t i e n t information. Therefore, from t h e computer survey, a l i s t o f 75 s p e c i f i c problems was submitted t o f o u r psychologists, who were asked t o designate important " c r i t i c a l " problems. The 20 computer problems, having the g r e a t e s t agreement among the r a t e r s , were selected as c r i t i c a l problems. The c:omputer f i l e s o f the 55 p a t i e n t s were analyzed t o discover how o f t e n t h e 20 c r i t i c a l problems were i n d i c a t e d i n the computer i n t e r v i e w .
The case records were then examined t o determine whether o r n o t they a l s o contained t h i s information. I t was found t h a t 76 percent o f t h e c r i t i c a l problems i d e n t i f i e d by t h e computer problem screen were n o t i n d i c a t e d i n t h e c l i n i c a l record. The f i r s t f o u r session notes o f t h e c l i n i c i a n s were reviewed t o discover t h e e x t e n t t h a t t h e missed r a t e would decrease as the c l i n i c i a n gathered more infomation.
This r a t e o n l y dropped t o 62 percent. I t i s r e a d i l y p o s s i b l e t h a t c l i n i c i a n s know more about t h e i r p a t i e n t s than was i n d i c a t e d i n t h e case records. This would i n d i c a t e , a l l t h i n g s equal, t h a t t h e computer i s o n l y a b e t t e r recordkeeper than t h e c l i n i c i a n . While we do n o t b e l i e v e t h i s i s the o n l y t h i n g important about computer i n t e r v i e w i n g
L i n e a r versus branching s t r a t e ies. A source o f human i n t e r v i e w u n r e l i a b i i t y can be p a r t l y + --a t t r i b u t e d t o the f l e x i b i l i t y t h a t makes t h e human i n t e r v i e w a powerful method o f assessmnt. For example, an i n t e r v i e w e r may accept a negative answer t o a g l o b a l question about a c e r t a i n problem area and s t a r t i n q u i r i n g about o t h e r general conditions. If, however, t h e p a t i e n t had s p e c i f i c problems i n t h e f i r s t area, then many r e l e v a n t questions w i l l n o t be asked. The i n t e r v i e w e r ' s e r r o r i s one o f omission and the computer i n t e r v i e w may n o t be immune t o such e r r o r s .
The branching c a p a b i l i t i e s o f t h e computer a r e h i g h l y lauded as a way o f saving p a t i e n t s t h e t r o u b l e o f answering a s p e c i f i c question when they have i n d i c a t e d a negative r e p l y t o a more general question, I f p a t i e n t s were t o g i v e p o s i t i v e answers t o the s p e c i f i c questions b u t were n o t given t h e o p p o r t u n i t y t o answer the s p e c i f i c questions, due t o t h e computer's branching strategy, then t h e computer i n t e r v i e w would be s u b j e c t t o e r r o r s o f omission.
To i l l u s t r a t e t h e p o t e n t i a l problem o f branching a t t h e l e v e l o f global questions
How does t h e p a t i e n t ' s answers t o the g l o b a l questions o f depression and sex correspond t o t h e p a t i e n t ' s s p e c i f i c answers given i n t h e depression and sex modules? This i n v e s t i g a t i o n i s p o s s i b l e because a l l p a t i e n t s took t h e depression and sex modules, as w e l l as answered g l o b a l problem questions a t the beginning o f the computer i n t e r v i e w .
I n t h e sex module, a p a t i e n t was judged t o have a sexual arousal problem when a p o s i t i v e answer was given t o one o f f o u r major sexual dysfunctions (premature e j a c u l a t i o n , impotence, nonorgasmic, vaginismus) and, a d d i t i o n a l l y , when t h e answer represented a value g r e a t e r than t h e mean score, based on t h e norms o f t h e p s y c h i a t r i c p o p u l a t i o n f o r t h a t category. I n t h e depression module, a Zung depression score g r e a t e r than t h e mean score f o r t h e e n t i r e p s y c h i a t r i c p o p u l a t i o n ( t h
The p o i n t can be made t h a t i f t h e computer i n t e r v i e w had u t i l i z e d t h e p a t i e n t ' s g l o b a l responses t o branch around o r exclude t h e s p e c i f i c questions o f a p a r t i c u l a r module, then s p e c i f i c d i f f i c u l t i e s i n the area o f sex f o r 32 p a t i e n t s and i n t h e area o f depression f o r 53 p a t i e n t s would n o t have surfaced from the i n t e r v i e w . Performing the same type o f analyses f o r t h e o t h e r problem areas would probably r e v e a l s i m i l a r r e l a t i o n s h i p s .
That i s , t h e r e e x i s t s a number o f p a t i e n t s whose s p e c i f i c problems i n an area would n o t be detected by t h e p a t i e n t s ' answers t o g l o b a l questions.
The r a t e w i l l , o f course, vary depending on how a r b i t r a r i l y l e n i e n t o r severe t h e c r i t e r i a are made.
I t can be argued by some t h a t t h e sexual d y s f u n c t i o n may have been an acceptable c o n d i t i o n f o r t h e No-Presenting Problem group; t h e r e f o r e i t cannot be viewed as a "problem" f o r these i n d i v i d u a l s . A s i m i l a r k i n d o f argument may be made f o r t h e "depressed" p a t i e n t s i n t h e No-Problem group o f depression, even though t h e mean Zung score f o r t h i s group was n o t s i g n i f i c a n t l y d i f f e r e n t than t h e mean score f o r t h e presenting problem group. Perhaps t h e No-Problem p a t i e n t s have learned t o l i v e o r a d j u s t t o t h e i r depression. The arguments as t o why t h e p a t i e n t d i d n o t i n d i c a t e g l o b a l problems w i l l n o t be debated. The more important i s s u e i s t h a t the nonbranching s t r a t e g y o f t h e computer i n t e r v i e w screen w i l l a f f o r d t h e t h e r a p i s t w i t h knowledge about these c o n d i t i o n s and w i l l enable t
h e t h e r a p i s t t o evaluate t h e r e l a t i o n s h i p o f these c o n d i t i o n s t o o t h e r behaviors.
The e r r o r t h a t t h e developers o f t h e problem screen wish t o avoid a t a l l costs i s t h a t o f f a i l i n g t o d e t e c t a problem behavior because t h e computer i n t e r v i e w d i d n o t ask r e v e a l i n g questions. I t i s a d i f f e r e n t k i n d o f e r r o r t o have p a t i e n t s l i e o r d i s t o r t t h e i r answers t o computer questions, and t h e human i n t e r v i e w i s n o t immune t o t h i s k i n d o f e r r o r . It i s perhaps a more serious e r r o r t o n o t g i v e p a t i e n t s t h e o p p o r t u n i t y t o i n d i c a t e what i s going on. P a t i e n t Reaction t o Com u t e r I n t e r v i e w i n g .
The WD-tE n&ins s t r a t e s v i s t h a t t h e p a t i e n t is r e q u i r e d t o answer 60% to--80% o f t h e t o t a l questions o f t h e computer problem screen. This requirement makes t h e problem screen a l e n g t h l y i n t e r v i e w ( f o u r t o e i g h t hours). I t i s , therefore, important t o assess the computer p a t i e n t ' s r e a c t i o n s t o t h e f a c t o r o f length, as w e l l as t h e i r f e e l i n g s about o t h e r aspects o f t h e i n t e r v i ew. To assess how t h e p a t i e n t experienced the computer and f e l t about t h e l e n g t h o f the i n t e r v i e w , computer questions d e a l i n g w i t h these issues were i n s e r t e d a t the end o f t h e i n t e r v i e w . Table 3 shows the r e s u l t s o f t h i s survey administered t o 665 p a t i e n t s from f i v e treatment programs.
These p a t i e n t s d i f f e r e d w i d e l y i n s o c i a l , economic and educational l e v e l s . Two t h i r d s of t h e computer subjects were p s y c h i a t r i c p a t i e n t s and the remaining p a t i e n t s were e i t h e r h e r i o n a d d i c t s o r i n p a t i e n t a l c o h o l i c s .
The m a j o r i t y o f p a t i e n t s i n d i c a t e d t h a t t h e computer problem screen was a p o s i t i v e experience, o n l y 13% found i t n o t t o be so. The m a j o r i t y o f p a t i e n t s i n d i c a t e d t h a t they d i d n o t mind a mechanical device asking them s e n s i t i v e and personal questions.
Most p a t i e n t s i n d i c a t e d a preference f o r the computer i n t e r v i e w over t h a t o f t h e human i n t e r v i e w and more p a t i e n t s f e l t they could be more t r u t h f u l w i t h t h e computer than w i t h a human i n t e r v i e w e r .
There i s l i t t l e disagreement t h a t t h e l e n g t h o f the computer i n t e r v i e w i s long. I n Table 4 , almost h a l f the computer p a t i e n t s (47%) expressed t h i s view i n d i f f e r e n t degrees. However, an equal number o f p a t i e n t s f e l t the i n t e r v i e w l e n g t h t o be about r i g h t . F i n a l l y , a few p a t i e n t s (6%) i n d i c a t e d t h a t t h e l e n g t h o f t h e i n t e r v i e w was n o t l o n g enough. Had t h e l e n g t h o f the i n t e r v i e w been too g r e a t o f an e f f o r t o r overwhelming f o r t h e m a j o r i t y o f p a t i e n t s , then i t would be p r e d i c t e d t h a t few p a t i e n t s would agree t o r e t a k e t h e e n t i r e i n t e r v i e w t h r e e months l a t e r . It turned o u t t h a t 82% o f t h e computer p a t i e n t s were agreeable t o r e t a k i n g the interview. The p o i n t a t which they i n d i c a t e d t h i s agreement was a f t e r 4 t o 8 hours o f i n t e r v i e w i n g had already elapsed. The p a t i e n t s (n=83) who i n d i c a t e d a sexual arousal problem i n t h e problem screen and who went on t o complete t h e indepth sexual survey, add f u r t h e r weight t o t h e b e l i e f t h a t computer i n t e r v i e w i n g can amass huge amounts o f data. The sexual survey consisted o f over one thousand questions and added approximately two hours t o t h e t o t a l i n t e r v i e w time.
We were unable t o determine t h e upper l i m i t t o t h e maximum s i z e t h a t t h e computer i n t e r v i e w can reach, whereby a c e r t a i n p r o p o r t i o n o f p a t i e n t s w i l l refuse t o complete the task, e i t h e r due t o boredom, l o s s o f i n t e r e s t o r f a t i g u e . With t h e present i n t e r v i e w size, t h e r e was no i n c i d e n t o f p a t i e n t s r e f u s i n g t o complete the computer i n t e r v i e w , o r p a t i e n t s r e f u s i n g t o s t a r t t h e i n t e r v i e w because o f length. I t i s n o t unreasonable t o a n t i c i p a t e t h e eventual s i z e o f t h e computer i n t e r v i e w can reach 10,000 questions. The development o f indepth computer surveys f o r various problem areas w i l l e a s i l y b r i n g t h e i n t e r v i e w t o t h i s approximate size. P a t i e n t s can be expected t o p a r t i c i p a t e t h r e e t o f i v e days a t t h e computer terminal. C l i n i c i a n Reactions, C l i n i c i a n s who used t h e computer i n t e r v i e w were surveyed t o determine t h e i r a t t i t u d e s about p a t i e n t s being questioned by a mechanical device and t h e i r response t o using t h e problem screen p r i n t o u t s . T h i r t y -f o u r c l i n i c i a n s from f i v e treatment programs p a r t i c i p a t e d i n t h e survey.
I n order t o be surveyed, t h e c l i n i c i a n had t o have received problem screen p r i n t o u t s f o r two p a t i e n t s . C l i n i c i a n s were asked t o judge t h e comprehensiveness and t h e e x t e n t o f d e t a i l e d i n f o r m a t i o n provided by t h e computer i n t e r v i e w . The judgments were based on comparison o f t h e computer i n t e r v i e w t o t r a d i t i o n a l i n t a k e assessment procedures. The computer i n t e r v i e w was r a t e d e i t h e r superior, equal, o r l e s s s u p e r i o r t o t h a t o f t r a d i t i o n a l procedures. Table 5 shows t h a t t h e m a j o r i t y o f c l i n i c i a n s r a t e d the comprehensiveness o f t h e computer i n t e r v i e w t o be superior.
The e x t e n t o f d e t a i l e d i n f o r m a t i o n supplied by the computer was a l s o judged superior. The a b i l i t y o f the computer i n t e r v i e w t o i d e n t i f y p a t i e n t s ' problems was r a t e d equal t o t h a t o f t r a d i t i o n a l procedures by 46% o f t h e c l i n i c i a n s and s u p e r i o r by 45%. Extent o f Problem I d e n t i f i c a t i o n Superior 45% Equal 46 Less 9 C l i n i c i a n s were asked how u s e f u l they found t h e computer information.
I n s p e c t i o n o f these data showed the d i s t r i b u t i o n s o f answers t o be g e n e r a l l y bimodal, suggesting t h a t t h e r e were major d i f f e r e n c e s among c l i n i c i a n s . A source o f variance was found between h o s p i t a l p s y c h i a t r i s t s and t h e community mental h e a l t h (CMH) s t a f f , excluding CMH p s y c h i a t r i s t s . Table 6 shows percentages o f answers f o r t h e t o t a l sample o f c l i n i c i a n s , f o r t h e CMH s t a f f and f o r the h o s p i t a l p s y c h i a t r i s t s .
The response t o t h e computer i n t e r v i e w ' s u t i l i t y as an assessment t o o l , as an a i d i n f o r m u l a t i n g treatment, and as an o u t l i n e i n discussing treatment w i t h t h e p a t i e n t , was r a t e d high, b u t n o t overwhelmingly so.
I t was noted t h a t t h e h o s p i t a l p s y c h i a t r i s t s tended t o downgrade t h e u t i l i t y o f t h e computer i n t e r v i e w .
Testimonials do n o t c o n s t i t u t e a s u i t i a b l e form o f instrument v a l i d a t i o n . The p o s i t i v e response o f c l i n i c i a n s may o n l y r e f l e c t t h a t they i n v e s t e d some time and e f f o r t i n using t h e r e s u l t s o f the computer i n t e r v i e w , such t h a t i t was dissonance reducing, as w e l l as common courtesy, t o r e p o r t f a v o r a b l e statements about t h e computer.
I t would have made l i t t l e d i f f e r e n c e i n r e g a r d t o v a l i d i t y had every c l i n i c i a n r a t e d t h e instrument s u p e r i o r i n a l l categories. Computer i n t e r v i e w i n g represented an e n t i r e l y new technology t o many c l i n i c i a n s .
An important f u n c t i o n o f t h e surveys was t o r e f l e c t the c l i n i c i a n s a t t i t u d e s about mechanical i n t e r v i e w i n g and about t h e k i n d o f data t h e i n t e r v i e w s u p p l i e d them.
TABLE 6 U t i l i t y o f Computer I n t e r v i e w A1 1 CMH H o s p i t a l C l i n i c i a n s S t a f f Psychia Usefulness I n Discussing Treatment Plan w i t h P a t i e n t Very u s e f u l 34 Usefulwhether a systematic assessment o f problem data i s f e a s i b l e w i t h o u t computer i n t e r v i e w assistance.
I n t h e c o n t e x t o f i n f o r m a t i o n theory, every medium f o r handling data has some f i n i t e l i m i t w i t h respect t o t h e amount of i n f o r m a t i o n i t can send and receive.
As a medium o f g a t h e r i n g information, a survey instrument i s no exception. What t h i s means i s t h a t most instruments a r e forced t o make some compromise between t h e v a r i e t y of i n f o r m a t i o n they can cover and t h e thoroughness of information they a r e a b l e t o gather. The increased bandwidth o f an instrument, o r g r e a t e r coverage, i s purchased a t t h e p r i c e o f lowered f i d e l i t y , o r thoroughness [4] . Many t e s t developers a r e faced w i t h the compromise between bandwidth and f i d e l i t y , e s p e c i a l l y those who s t r i v e t o c o n s t r u c t an i n t a k e survey f o r a general population of p s y c h i a t r i c p a t i e n t s . Beyond determining t h e various emotional s t a t e s o f a p a t i e n t , t h e i n f o r m a t i o n c a p a c i t y o f most instruments i s a l l b u t exhausted by a few categories.
As a consequence, many important problems, such as drug abuse, c h i l d r e a r i n g , housekeeping, employment, marriage c o n f l i c t s , are n o t asked about o r a r e asked i n g l o b a l terms, a l l o w i n g many s p e c i f i c problems t o drop through undetected.
G o l d f r i e d and S p r a f k i n [8] have a n t i c i p a t e d the t r a d e o f f between bandwidth and f i d e l i t y i n t h e c o n s t r u c t i o n of a comprehensive assessment survey. These i n v e s t i g a t o r s have concluded t h a t i t i s o n l y f e a s i b l e t o devise a comprehensive problem screen o f low f i d e l i t y , t h a t i s , a screen which contains a l i m i t e d number o f g l o b a l questions.
A major f a c t o r opposing t h e development o f a d e t a i l e d comprehensive instrument has been p a t i e n t s ' t y p i c a l r e a c t i o n s t o lengthy pencil-and-paper questionnaires.
There appears t o be an upper-bound l i m i t t o t h e number o f items t h a t a c l i n i c a l pencil-and-paper instrument w i l l support, e s p e c i a l l y i f i t i s t o be administered i n a r o u t i n e fashion. I n a d d i t i o n t o t h e p a t i e n t ' s negative r e a c t i o n s t o a l a r g e questionnaire, t h e r e i s a l s o t h e huge and imposing c o s t and e f f o r t t o score and process t h e data o f l a r g e instruments.
When t h e medium f o r t h e survey instrument i s t h e computer interview, then the l i m i t i n g f a c t o r o f data management i s removed.
The computer d i r e c t l y handles t h i s burdensome data management chore r a t h e r than t h e l e s s r e l i a b l e data technician. The o n l y o t h e r imposing f a c t o r i s t h e e x t e n t t o which p a t i e n t s w i l l t o l e r a t e o r accommodate a very l a r g e number o f computer questions. W e have been unable t o determine an upper-bound l i m i t t o t h e s i z e o f t h e computer interview, which may represent t h e most important f i n d i n g of t h e computer p r o j e c t . What t h i s means i s t h a t i t i s p o s s i b l e t o have a comprehensive screening instrument w i t h moderate t o h i g h f i d e l i t y and w i t h a reserve c a p a c i t y t o explore p a t i e n t problems indepth.
This does n o t repeal t h e r e c i p r o c a l r e l a t i o n between bandwidth and f i d e l i t y of an instrument, i t o n l y i n d i c a t e s our f a i l u r e t o determine t h e channel c a p a c i t y o f t h e computer i n t e r v i e w system. 
